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EXAMINATION OF THE EPIDERMIS BY THE STRIP METHOD
IV. THE MELANOCYTES DURING A PERioD OF FORCED REGENERATION*
PET®E J. Kaopp, M.I).**
Previous papers of this series (Pinkus (1, 2)) showed that removal of the
stratum corneum by stripping with plastic tape induces a burst of mitotic ac-
tivity in the human epidermis and that the cells lost on the surface are replaced
within a few days by multiplication of the basal cells and lower prickle ce]ls of
the malpighian rete. The impression was gained that during this period of forced
regeneration, the appearance of the so-called "clear cells" of the epidermis was
not materially altered (Fig. 1). Clear cells are generally identified with melano-
cytes except by Andrew and Andrew (3) who consider them to be intermediate
steps in the transformation of lymphocytes into epidermal cells. Melanocytes
are considered to be modified epidermal cells by Allen (4), while most other
recent authors favor the opinion that they are derivatives of the neural crest,
which in fetal life have migrated into the skin and have come to rest at the dermo-
epidermal junction (5). It was believed that closer examination of these cells
under experimental conditions might clarify their relationship to the malpighian
cells.
MATERIAL AND METHODS
Specimens of normal skin of the flexor surface of the forearm were taken from
9 healthy male white volunteers by means of a 2 mm skin punch. A nearby area
was then stripped through the repeated application of Scotch Tape® as described
elsewhere (6) until an evenly shiny dry surface was obtained. Additional speci-
mens for biopsy were taken 24, 48 and 72 hours later. The small specimens were
fixed in buffered formalin in the refrigerator for 48 hours, then treated with dopa
and embedded in paraffin according to the method described by Staricco and
Pinkus (7). Serial sections, 8 j thick, were cut and counterstained lightly with
hematoxylin. All cells giving a positive dopa reaction were counted under oil im-
mersion (Fig. 2). In from 9 to 15 sections per specimen, the length of the sections
was measured and the average number of cells per mm was determined. Addi-
tional punch specimens were taken in some cases in order to count melanocytes
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FIG. 1. Melanocytes in stripped epidermis stained with hematoxylin and eosin, enlarged
465X. Differentiation of melanocytes from lymphocytes and fibroblasts not always easy in
hematoxylin-eosin stained sections. A. 12 hours after stripping. "Clear cells" at dermo-epi-
dermal junction, one of them of the rare binucleated type. Small dark nuclei higher up in the
epidermis are those of migrating white blood cells. B. 36 hours after stripping. Clear cells
and some fibroblasts at dermo-epidermal junction. C. 72 hours after stripping. Clear cells
unchanged. Several mitoses in malpighian cells. The small light area in the epidermis right
of center is the head of a dermal papilla.
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FIG. 2. Melanocytes in incompletely stripped epidermis treated with dopa and counter-
stained with hematoxylin. Note gradual increase of epidermal thickness and clear distinc-
tion of dopa blackened melanocytes. A. Normal control. B. 24 hours after stripping. C. 48
hours. D. 72 hours.
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in split skin. The procedure was as follows: The specimen was treated with 2 N
solution of sodium bromide until the epidermis became detached. The epidermal
sheet was then treated with dopa, fixed in formalin, dehydrated and mounted
as a whole (7).
RESULTS AND DISCUSSION
Dopa positive cells (melanocytes) were seen only in the basal layer at the
dermo-epidermal junction. Their configuration corresponded to that of the "clear
cells" seen in sections of white human skin stained with hematoxylin and eosin.
Whenever a dopa positive cell seemed to be situated higher up in the prickle
cell layer it could be shown to belong to the basal layer of a papilla appearing in
the next section of the series. (cf. Becker et al. (8)) While numerous mitoses were
seen in the malpighian cells, particularly 48 hours after stripping, no mitoses
were seen in dopa positive cells at any time. The melanocytes did not significantly
increase in size during the 72 hour period, nor did the number, size and shape of
their dendrites undergo particular changes. The same applies for the melanocytes
seen in the split skin specimens. The number of melanocytes as shown in Table I,
varied somewhat from individual to individual, but did not change significantly
in the same skin (t = .1 or more). There seemed to be a trend for the count to
be slightly lower 24 hours after stripping. This phenomenon corresponds to a
considerable decrease of number of basal cells at that time (2) and may be ex-
plained by the fact that the dermo-epidermal junction becomes straighter due
to flattening of rete ridges and papillae. The figures from split skin show a very
slight trend of being higher 24 hours after stripping which indicates even more
plainly that probably there is no actual change in number (Table II).
Mechanical stripping of the horny layer acts as a powerful stimulus for epi-
derma] regeneration. Mitotic counts as high as 4% of all nucleated cells are
regularly encountered at 48 and 72 hours (2). It is to be expected that any
cellular element that is capable of mitosis and is either a precursor or derivative
of the malpighian elements will participate in the regenerative effort. It has been
TABLE I
Melanocyte counts per mm of section before and after stripping with tape
Case Sex Age Control 24 h. 48 h. 72 h.
1 m 22 32.4 4.9 30.5 4.8 28.0 2.6 32.5 2.6
2 m 43 44.5 2.5 44.0 4.4 — 42.0 2.9
3 m 36 32.2±4.6 31.6±3.7 32.2±2.5 31.9±4.1
4 m 32 30.5 4.2 32.4 3.1 32.0 3.6 34.9 2.9
5 m 42 31.3 2.8 30.0 2.4 31.6 3.1 32.4 2.3
6 m 42 30.6±3.7 31.3±4.6 31.1 31.2±3.2
7 m 23 30.2 3.3 30.0 3.0 34.8 4.3 32.6 3.8
8 m 23 32.4 2.3 30.3 2.7 32.6 3.1 32.5 2.7
9 m 24 32.4±3.3 29.3±3.7 31.8±3.6 30.9±3.7
* 48 hour specimen uncountable because of severe epidermal damage.
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TABLE II
Melanocyte counts per mm2 of split skin before and after stripping with tape
Case Sex Age Control 24 5. 48 h. 72 5.
2 m 43 1271 1395 1309 1271
4 m 32 1088 1152 1552 1248
7 m 23 1282 1318 1203 1229
8 m 23 1298 1365 1324 1113
shown repeatedly that the basal cells and lower prickle cells are biologically
equivalent not only under these particular circumstances, but also in wound
healing (9). It has also been shown that human epidermal melanocytes are capable
of mitotic division (10). Failure of the melanocytes to participate in any way in
the extreme activity going on around them during forced regeneration suggests
a remarkable degree of biological independence of these cells from the malpighian
cells and lends no support to either Andrew's or Alien's views that the "clear
cells" are either precursors or derivatives of the malpighian cells. It is an interest-
ing sidelight that the indifference displayed by the melanocytes after the me-
chanical removal of the keratin layer contrasts with their functional activation
under certain inflammatory conditions that are accompanied by epidermal
proliferation. A striking instance of the latter type is epidermis treated with
thorium-X (Staricco (11)).
SUMMARY
The behavior of the melanocytes (clear cells) of human epidermis was deter-
mined during the first 72 hours of forced epidermal regeneration induced by
stripping with plastic tape.
In nine healthy male subjects, no significant changes in number, size and
shape of the melanocytes were observed. They did not change their position at
the dermo-epidermal junction and did not show niitotic activity.
The experiments brought no evidence for genetic relationship between the
melanocytes and the malpighian cells. Considerable biological independence
appears to exist between these two races of cells.
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